Donlin Gold Project

Wetland Functional Assessment Methodology



Wetland Study Historical Overview

Three Parameters Plus has been working on Donlin since
September of 1996, when the first site visit reviewed the
then proposed Lyman Road.

During this brief visit 34 sites were
evaluated for vegetation and soil
types, or photographed for winter air
photo interpretation work. It snowed
a foot the day after | arrived...



From 1997-1999 Placer Dome
U.S. (PDUS) initiated an
advanced identification project
to map approximately 9,000
acres

349
Additional
Field Plots
Acquired



Presenter
Presentation Notes
In late 1999 3PP’s work on the property stopped when Placer Dome exited the property.


Historic Donlin
Vegetation
Map, Northern
Project Area

Mapping methods for original map
products were much less
sophisticated than those we
currently use, and the early maps
have known rectification issues.



Placer Dome U.S./Technical
Services resumes
participation in the project.

3PP contracted to map the
Anaconda Creek Watershed

PDTS invests in high
resolution ortho rectified
photography of the proposed
mine area

ADOT flies multiple routes as
part of their “Roads to
Resources” initiative.

2003

Upper Anaconda Creek

178 More Field Plots Added



No Additional Field Data Collected

2004

3PP began the process of rectifying
historical mapping/data to the new
ortho-rectified photo base.

Added new pre-mapping for the
Anaconda and Upper American
Creek Watersheds.

Realized the volume of field data was
becoming unmanageable and began
working with to develop a data
management solution.



1,094 More Field
Evaluations Completed

2005 - 2006

An Access database was developed to
better manage/QC Donlin project field
data.

We begin mapping the Jungjuk port
site, access road and proposed wind
farm.

Logistical support/access problems
preclude completion of all evaluations
during the 2005 field season so worked
extended into 2006.

Magee Rapid Functional Assessment
Method implemented to assess
potential impacts from mine
development in selected wetland
systems around the project area.



Overview of Access
Routes & Power
Options Evaluated

2005-2006

Purple = Crooked Creek
Alignment (ADOT)

Orange = Jungjuk/Wind Farm
Alignment (Rowland)
Preferred Alternative



2007 - 2009

« The Donlin field data set maxes out
the capabilities of our “new” Access
database — so the 3PPl web based
data management system, Smart
Client Application (SCA), went into
development.

» Field crews collect more data along
the ADOT&PF Crooked Creek, East
Upland & Birch Tree Crossing Road
Alternatives, expanded wind farm &
new material sites.

1,207 More Field

) Digital
Evaluations Completed J

mapping &
analysis
work
continues...



20 10 _ Q@ﬂl Power Option 3: Natural Gas PQI@lB_ZO 14

4,146 More Field
~315.2 Miles from Cook Inlet to Donlin Creek Camp Evaluations

Completed
~219,045 Acres of New Mapping cncluding kichatna)

PSA:

Natural Gas
Pipeline Power
Alternative



Current Plot Counts

Field Collected:

Wetland Determinations 3,372
Functional Assessments 485
Waterbody, Stream Crossings 924

Representative Wetland Photos 838
Representative Upland Photos 1,280

Other Photo Points 109
Subtotal 7,008
Other:
Extrapolated Functional Assessments
11,337
TOTAL DATA SET 18,345

Pretty Creek Alignment, 2013


Presenter
Presentation Notes
I typed Final Plot Counts initially --- and then burst out laughing….




Presenter
Presentation Notes
2 Person Teams, 9-10 Hour Field Days, Average 1.25 Mile Transects for Linear Projects – 4 JD or FA plots/mile plus photo points. Evening plant ID and field form reviews, gear drying/prep for the next day.  Questions so far?


Digital Mapping

The most
current
version of
this manual
(version 15)
Includes 45
cover type
descriptions



Anaconda Creek High Resolution Ortho Imagery



Anaconda Creek Uncoded Digital Mapping



Anaconda Creek Coded Digital Mapping

Shown: Jurisdictional Wetland Mapping for Anaconda Creek — Mosaic Mapping Units are Hatched. Green = Wetland

Each polygon has a JD Code, Vegetation type code, HGM classification, Cowardin Classification, and Disturbance code.



=

Combined Acres
Mapped = 331,881.5

Combined Polygon
Count= 117,827

(not including Kitchatna)

Combined Arc
Count = 14,058

(not including Kitchatna)

Average Polygon Size Donlin
Gold Project = 2.82 Acres

Average Polygon Size Pogo
Project EIS (2001) ~ 17 acres


Presenter
Presentation Notes
Image quality, technology advances, and landscape variables all play a roll in advancing the level of detail acquired from project to project.


But Where Do We Go Now?

Now that we have
lots of field data
and a detailed map
of wetland
locations and
cover types -- how
do we use the data
to prepare a
guantitative
functional
assessment?




Field Plot Location; Kodak Field Imaging System Camera or Survey
Lab IKE PDA GPS Units Used to Generate Location on Ortho

The SCA
Database
currently
houses
7,008 field
data points
for the
Donlin
Gold
Project
Area & the
11,837
EFASs



Go To Plot |3PPO725 Project Filker: |Donlin Creek [ Fiters... | e T

Project/Site |Donlin Creek w Plot Number |3PPO725 Plot Type |10 + | Plot Status v v | |MiA + | QCStatus |QC Complete - 1D w _

The

Location | Wegetation | Hydrology | Hwdrology 2006 | Soil Profile | Other Soil | Determination | Magee | Buell

Ve g etatl O n Acronym Latin Mame Carmmaon Skratum Ind Skak o COvEr Tree HE {FE) Tree DEH {in) | Dom Magee Strat Subsis Food Anirmal Food
I Fiva-T Piceama... ¥ |BlackSp.. ¥ T FaCU 30 24 4 Yes v | TREE Yes
P ag e 2 LEDE v |ledumd... ¥ |Narrow-.. ¥ |5 FACH 20 Yes v |bs Mo
3 wavl ¥ [ Vaconio,., % | Mountai,., WS FaC 10 ‘fes Ml DS Es
S u 0 rtS d ata 4 | SPEE “ | Spiraea ... ¥ |Beauver... ¥ |5 FaC S Mo ¥ |55 Mo
p p S | BEMA ¥ |Betulan... (% |Swamp.. ¥ |5 FaC 5 Mo M55 fes
& EMNI % Empetru,.. % |BlackCr... % |5 FAC 3 Mo ¥ D5 es
Q C th rO u g h 7 vaoy | Waconiu.,, (% |Small Cr... % |5 QEL T Mo ¥ DS Yes
. 8 waLL * | Vacdniu., % |BogBlue.. ¥ |5 FaC T Mo ¥ |Ds Yes
reglonal plant 9 call % | Carexbi.. ¥ |Bigslow'.. ¥ |H FAC 10 ves ¥[sH yes
10 capo v | Carexp.. ¥ |sShort-St.. % |H FAC 5 Yes ¥ |sH Yes
I H t 5 O / 2 O 11| pucH ¥ |Rubusc... ¥ | Cloudberry % [H FAC 3 ho ¥ |sH Yes
IS S y 12 | Hysp ¥ |Hylocomi,.. % |Feather... % B HI 40 Ho ML Yes
13 | pLscy ¥ | Pleurozi... ¥ |Moss vlB NI 35 Ho v M ‘s
an d 14 LICHEN (% | Lichenspp. | % |Unkeve... (¥ |B NI 10 Mo VML
15 LALA-SN (% | Larix lari.. (% | America... (% | NfA HA 3 30 6 Mo ¥ [ NA Yes
Prevalence . - - - -
I
I n d I Cato r (P I ) % Dominant Species that are OBL, FACW, or FAC {excluding FAC-): 100 Calculated: |100 % FAC-Neutral Test {Calculated) Ves Modify Species
Prevalence Index (User-Entered) Prevalence Index (Calculated)
. Method = 50/20{20 - Skrakum b
‘ al C u I atl O n S OBL Species i OBL Species 1] ®1 a
¥egetation Comments: FACW Species x2 FACW Species 53 ®2  |106
FAL Species x3 FAC Species 38 X3 114
FACU Species R4 FACU Species 1] L) 1]
I t al SO Project ¥eg Cade: | osr-t. b UPL/ML Species x5 UPL/ML Species [0 x5 [0
Field ¥eq Code:
a Open Black Spruce Forest hd Column Totals () (B Column Totals a1 Ay 220 (E)
su orts the Field JDWet Code: W v
Prevalence Index = B/A= Prevalence Index =B/A = 242
Field ENWI Code: PFO4E
F u n Ctl O n al Field EROS Code: 3 Hydrophytic Yegetation Indicators Lo87 2006
. EROS GIS: Spruce woodland/shrub understory Prevalence Index - Indicator 1 w
C ap aC I ty Trace <= 3 %o Problematic Wetlands Yegetation? v
I d F C I Hydrophytic ¥egetation Present? |yes L w
n eX ( ) % By Stratum {Magee - Wetlands Only)
d I d TREE = Canopy 30| SAP=Sapling 0| T5 = Tall Shrub i}
l I lO e S u Se 55 = Short Shrub 10| DS = Dwatrf Shrub 36| TH = Tall Herb a
b th e M a e e SH= Short Herb 18| ML =Moss Lichen 35| F =Floating a
y g SUB = Submerged 0| MNumber of Layers 5| Number of Species 14



Presenter
Presentation Notes
Field forms are reviewed post field by primary investigator after data entry into the SCA.  SCA errors must be resolved and corrected on the field sheets before the plot is marked QCC and “locked”


The database also provides a AK Regional Supplement “View”
of the vegetation data (which is available online or as a PDF report)

Tree Stratum

|atin Mame | Absolute 9% Cover | Dominant Indicator
L ana (Tree) 4 Yes FACW

Larix laricing (Trae) T Mo FACWY

Fapulus remuloides (Tree) P Mo FACL

90% of Total Cover:

Sapling/Shrub Stratum

Total Cover: |4-OO %

|2.00 %

20% of Total Cover:

IO.EEO %

50% of Total Cover:

Herb Stratum

I49.50 %

|_atin Mame | Absclute 9% Cover | Dominant Indicator
Batula papyvrifera s.. Yes FACL
Empetrum nidrum 40 Yes FAC
Ledum decumbens 20 Yes FACWY
Yaccinium uliginosurm 12 Mo FAC
Betula nana 10 Mo FAC
Yaccinium vitis-idaea 5 o] FAC
Arctostaphwvios albina 4 Mo FAC
Loiseleuria procumbens 3 Mo ML
Salix dlauca T Mo FAC
Betula glandulosa T s} FAC
Total Cover: [39.00 %

20% of Total Cover:

|19.EIO %

Latin Mame

dium annotinum

50% of Total Cover:

Flot Size (radius, or length x width)

% Cover of Wetland Bryophytes:

| Absolute 9% Cover

Ciominant Indicator

T

o FAC

Total Cover: [0.00 %

I0.00 %

1 Acre

* PR fiald craws ara raraly aguippad o kay bryopidas o spacias

during fiefld invastigations

20% of Total Cover:

% Bare Ground:

Total Cover of Bryophytes:

I0.00 %0

0.00 %
45.00 %

Dominance Test:

MHumber of Dominant Species
That Are OBL, FACW or FAC:

Total Number of Dominant
Species Across All Strata:

Fercent of Dominant Species
That Are OBL, FACW, or FAC:

Prevalence Index:

Total % Cowver Of: hultiply By

OBL Species IO wl= IO

FACW Species |24 %2 = |4El

FALC Species I?li wd= |2137
FACU Species |5 %= IZO

UPL Species |3— x 3= |15—
Column Totals:  |103 (A 296 (B}

Frevalence Index Bfs = IZB?

Hydrophytic Vegetation Indicators:
Dominance Test is *50%

Fresvalence Index is <=3.0

hMorphological Adaptations
(Supporting data provided in
Femarks, below)

Froblematic Hydrophytic Wegetation

Indicators of hydric gail and wetland hydralogy must be present
unless disturbed or problematic.

Hydrophytic Vegetation
Fresent?


Presenter
Presentation Notes
The DG project was grandfathered in under the 1987 manual, but since 2006 (interim manual), data is collected to support both methods.  There are differences between how the manuals play out in the mapping, which is why it was not practical to change horses in the middle of the stream….


Go To Plot |3PPO725

Project Filter: |Donlin Cresk

Sawve Plot

1987 2006
Project/Site |Donlin Cresk. v Plot Number |3PPO725 Plot Type |ID + | PlotStatus |y | s + | QCStatus |QC Complete - 1D A l
Location | Vegetation | Hydrology | Hydrology 2006 | Sail Profile | Other Sail | Determination | Mages | Buell
Recorded Data [Describe in Remarks) e e el Eayy il
Primary Indicators secondary Indicators
Stream. Lake. or Tide Gauge
Aerial Photographs [Years: 2005 ) Inundated |no Ev3 Dxidized Root Channels |po ~
Other ' Saturated in Upper 12 inches |y v Water Stained Leaves |[jn v
No Recorded Data Available Water Marks | yes ~ Local Soil Survey Data |a ~
Drift Lines | o A FAC-Neutral Test |yes v
Waterbody Type: w Sediment Deposit |y £ FAC-Neutral Calculated |[vyes
Water pH: Drainage Patterns in Wetlands | ves + | Other {explain in comments) |yes ~
EC {Electrical Conductivity {us/cm)):
Figld Observations (inches):
Sutface Water Present: Depth of Surface Water: Aspect (degrees): 330 N |v
Water Table Present: Depth to Water Table: Percent Slope: |9 o
Impeding Layer Present: Depth to Impeding Layer: |14 Elevation (ft.) |730
Impeding Layer Type: |Dense Sil/Probably Permafrost? Landform: |Hilrop v
Saturated Soil Present: Depth to Saturated Soil: |13 Macro-Topography: |Flat v

Depth to Free Water,/Ice in Hz0:

Ice:

Hydrology,/Isolation Comments:

this (DHe 12/9(08).

Other due bo microbopography (04), Saturation (Hydrology) is assumed with the Histic
Epipedon call; notes indicate a dry year. Checked "other” under secondary to account For

Micro-Topography:
HGM Class:

Wetland Hydrology Present (1987 Manual)?

1987 Hydrology Data Entry Screen

Hummocky (moderate)

Flat v

‘fes R

AK Manual Hydrology Data Entry Screen



Presenter
Presentation Notes
Both Manuals are supported for all data types; but the logic of one manual has to be selected to drive the determination page findings and QC rules.  For Donlin that is currently 1987.   However, all data collected is entered into the SCA and QC’d, so future evaluations can utilized the Regional Supplement logic when appropriate.


Reports  Administration

Go To Plot | 3PPO725 roject Filter: |Donlin Creek

1987 2006

Project/Site | Donlin Crask | 4F PlotNumber |3pP0725

\ Plot Type ‘]D vl Plot Status [ vHNm + | QCStatus |QC Complete - 10

- EzE

Location ” Wegetation u Hydrology u Hydrology znns‘ Soil Profile |Othar Soil H Determination H Mages || Buell |

Save Plot

Sail Survey Mapping Code: | v | Field Taxonomy: \H.m Cryaquepts Edition OF Keys Used?

Soil Survey: |Exploratory Soil Survey of Alsska |+ | Field Drainage Class: |Poorly Drained

Madify Soil Codes

(Series and Phase): |

-—Coarse-—

Abund. Size Contrast Frags %o Mod Texture Struct.

Fe+ m¥

A feremee 3 J[ 10 ]
Comment:

2| I T I
Comment:

FsaL v |[se | [CURRFM

Comment:

s v |mas v [P

Comment:

OO IR

IO RO HCIC I R

—

44 |1 ofd | b bl a;

Go To Plot [3PPo72s Project Filter: |Dun||n Cresk | [ Fiters... ] . 2006 Save Plot
Project/Site |Doniin Creek. v || Plot Number [spP0725 | Plot Type [10 ~ | Plotstatus 0C Status |§

Location

|VEgetatmn || Hydrology H Hydralogy 2006 H Soil Pruﬁle| Other Sail |Determmatmn || Magee H Buell |

Other Soil Remarks

COE Manual Hydric Soils Indicators:

Mo v | HistosoK16+") Depth of Organic Mak{in}: |10

\yes v | Histic Epipedon{8-16") Depth to Permafrost(in): |14

Mo+ | Sulfidic 0dor Major Rooting Zone: |14

Noiv Aquic Moisture Regime Soil Temperature: |3z | |F v
Mo~ | Reducing Conditions Soil Temperature Depth: |12

'ves + | Gleyed or Low-Chroma Colors Cryoturbated: 1o v
Mo+ | High Organic Content Surface Layer Sandy Soils Thixotropic: | po 2
Ino v | Organic Streaking in Sandy Soils Historic Soil pH:

Hja | Listed on Local Hydric Soils List

W/A | Listed on National Hydric Soils List Soil Profile Comments:

Hydric Per 1987 COE Manual?

MRCS-NTCHS
Hydric Per NRCS Field Taxonomic Class?: ‘Yes
REFEREMCE_ID 07 Code 06 Code 05 Code 04 Code 87 Code
» &2 - Histic Epipedon ‘AZ' Histic Epipedon | % ‘AZ' Histic Epipedons |+ | AZ - Histic Epipedons | | B - Histic Epipedons | &
* » » v - w

4 4] of L[k bR |
1987 2006

i sotepresenty v v )



Presenter
Presentation Notes
Problematic soil data is often reviewed by 3PPI Sr. Certified Soil Scientists Joe Moore and Doug Van Patten.


Go To Plot | 3PPO72S

Project/Site |Donlin Creek A

Project Filter: |Donlin Creek

Plot Number |3PP0725

liLers, ..

Plot Type 1D L

Location | Yegetation | Hydraology | Hydrology 2006 | Sail Profile | Other Soil | Determination | Magee | Buell

1987 2006

Plot Status |v R Rl

+ | QCStatus |OC Complete - 1D

v/l

[ Set QT Status Complete 1D - FA,
Misc, Factors

[1 Public Ownership
[1 wildlife Management Area

[] Fisheries Management Area

[] Historic/Archaeologic Area

[] Designated Protected Wetland

[1 Documented Habitat for Listed Species
[1 Regionally Scarce [<5%) Wetland Type
[] Recreational Use Area

[] Subsistence Use Area

Landscape Variables

Landscape Size: ~ {acres)
Large (= 100 ac) A

Ratio of Wetland Area to Watershed Area
Lo (< 10%) w

s

Calc %o using watershed:
Mot enough data

Wetland Juxtaposition

Only connected below A

Watershed Land Use Intensity - % Urbanized
0-25%: w

Wetland Land Use Intensity

Low (open space) L

Sail Variables

[] Swil Lacking

[] Histosol: Fibric [] Mineral: Gravelly
[] Histosol: Hemic [ | Mineral: Sandy
] Histosol: Sapric Mineral: Silty
Surficial Geology Type:

Bedrock Geology Type:

Hydrologic Yariables
Surficial Deposit Under Wetland

Lowe Permeability Stratified v
Micro-Relief of Wetland Surface
Wel-developed 15-45cm (5.9-17.7in) |+
Wetland Water Regime

Drier: Seas. ftemp flooding, saturated W
Surface Yater Level Fluctuation

Mone (no surface water in summer’) R
Overbank Flooding Frequency

Mo averbank Flooding {or stream) w
Evidence of sedimentation

Mo Evidence d
Basin Topographic Gradient

High {=2%) £
Stream Gradient (%) Stream Width {Ft)

Degree of Outlet Restriction

Unrestricked Cutflow hd
Inlet Class

Mone R
Outlet Class

Perennial w
Water pH =

Mo ater (---) w

Nested Piezometer Data:
Mok available v

Relationship of Wetland's Substrate
Elevation to Regional Piezometric Surface:

Mok available d
Evidence of Seeps and Springs
Mo Seeps or Springs R

Fish Observed

Wegetation Variables
[] Wegetation Lacking

Forest. evergreen, -needle-lvd %
] Forest. deciduous, -broad-lvd %

[] Forest. deciduous. -needle-lvd %
[] Scib#Shib, evergreen -broad-lvd %
[] Scib/Shib, evergreen -ndl-lvd %

[] Scib/Shib, deciduous. -broad-lvd %
[] Scib#Shib. deciduous. -ndl-lvd %

Emergents:

[] Persistent [] Non-pers %
[] Aquatic bed [ Moss %

[] Herbaceous [ Lichen %

Number of Yeg. Types

Even Distribution {1 type or ==1 type)
¥eg. Density /Dominance

Wery High Density (80-100%)
Yegetative Interspersion

Law {Lrg patches, concentric rings, low edge)
Plant Species Diversity

Medium (10-18 vascular species)
Proportion of Animal Food Plants
High {>50%: caver)

Cover of Animal Food Plants
Mediurn {25-50%)

Cover Distribution

Continuous Cover (of veg)
Intersper. Cover/Open Water
100%: Cowver or Cpen \Water
Presence Islands

Mone

Dead Woody Material

Low Abundance {0-25% of surface)
Mumber of Layers

5

Layer Cover

Layers poorly distinguishable { <25%)

100

Calc o |97

Calc % (945

Magee Wetland
Functional
Assessment
Method Data

As noted eatrlier,
the Magee
Models also use
data stored on the
Vegetation Page

Fields calculated
by the database
or populated from
available GIS data
have a yellow
background.
These are used
as QC checks.


Presenter
Presentation Notes
The Magee Rapid Assessment field page is filled out for any site that meets wetland criteria, or when the investigator has determined mosaic conditions likely exist.  For photo point sites (Plot Type = RW, WB, SC) , these are done post field.


Functions

Definitions of Functions

Hydrology
1. Modification of Groundwater
Discharge (Model 1)

2. Modification of Groundwater
Recharge (Model 2)

3. Storm and Floodwater Storage
(Model 3)

4. Modification of Stream Flow
(Model 4)

5. Modification of Water Quality
(Model 5)

Biogeochemistry
6. Export of Detritus (Model 6)

Plant Community

7. Contribution to Abundance and
Diversity of Wetland Vegetation
(Model 7)

Faunal Habitat Support

8. Contribution to Abundance and
Diversity of Wetland Fauna
(Model 8)

The capacity of the wetlands to influence the amount of water moving from groundwater to
surface water.

The capacity of the wetlands to influence the amount of water moving from surface water to
groundwater.

The storage of inflowing water from storm events or flooding events, resulting in detention
and retention of water on the wetland surface.

The modification of inflow hydrology by the wetland to produce the outlet stream’s
hydrology.

Removal of suspended and dissolved solids from surface water, and dissolved solids from
groundwater and conversion into other forms, plant or animal biomass, or gases.

The physical characteristics and ecological processes that maintain the characteristic plant
species composition and abundance.

The capacity of a wetland to maintain a characteristic diversity and abundance of animal
species that spend part or all of their life cycle in wetlands, individually, or as part of a
mosaic of wetlands in a local landscape.

Note:

1.Source: Magee and Hollands 1998.

Magee evaluates
8 functions for 6
HGM Classes, 5
of which are found
in the study area:
Riverine, Slope,
Depressional,
Flat, and
Lacustrine Fringe.

It does not produce
FCls for streams,
rivers, lakes, ponds
(i.e. waterbodies)



FCls Are Generated by

the Database Using
Mathematical Models

Variable Scores for the Function Export of Detritus at a Riverine Wetland in the

Anaconda Creek Watershed (Plot 3PP1231a)

Model
Plot Number

3PPOT22

HGM Class Flat
Date

Maodel 1: Modification of Ground Water Discharge

4/12/2014 6:58:04 AM

Variable
Score

Variable (Variable Code) Condition (Weight)
Wetland land use (Mwetuse) low intensity 2
Wetland water regime (Vregm) drier: seasonally flooded, temporarily 3

flooded, saturated
Vegetation density/dominance (Vvegden)  very high 3
Soiltype (Vsoil) mineral hydrig soil 3
Total variable score (a) 11

Maximum possible variable score (b) 12
Functional capacity index (FCI) score (a/ b = FCI) 0.92

FCI = Functional Capacity Index (or Indices)
Example:

FCI = (Vwetuse + Vregm + Vvegden + Vsoil) / 12

Reports in the database allow us to QC the
FCI results as needed on a plot by plot basis

Variable Condition Weight
Indicators of Disfunction
Inlet/Outlet Class Perennial inlet/no outlet 0
Nested Piezometer Data Recharge 0
Relationship of Regional Piez. surface above or at substrate elevation 0
Piezometric Surface
Direct Indicators of Function
Evidence of Seeps & Springs Seeps 18
Perennial spring 18
Nested Piezometer Data Discharge 18
Relationship of Regional Piez. surface below substrate elevation 18
Piezometric Surface
Inlet/Outlet Class No inlet/perennial outlet 18
Primary Variables
Microrelief of Wetland Surface Pronounced >45 cm 3
Well Developed 15-45 cm 2 2.0000000000000
Poorly Developed 15 cm 1
Absent 0
Inlet/Outlet Class Perennial inlet/perennial outlet 3
Intermittent inlet/perennial outlet 2
No inlet/no outlet 0 0.0000000000000
No inlet/intermittent outlet 0
Intermittent inlet/no outlet 0
Intermittent inlet/intermittent outlet 0
Perennial inlet/no outlet 0
Water pH Alkaline (>7.4) 3
Circumneutral (5.5-7.4) 2
Acid (<5.5) 0
Mo water 0 0.0000000000000
Surficial Deposit Under Wetland  |High Permeability Stratified 3
Low Permeability Stratified 2 2.0000000000000
Glacial Till 1
Wetland Water Regime Wet: Perm flooded, intermittantly exposed, 3

semiperm flooded

Dry: Seasonally flooded, temporarily flooded,
saturated

=

1.0000000000000

Soil Variables Histosol: Fibric 3
Histosal: Hemic 3
Histosol: Sapric 3



Presenter
Presentation Notes
Full equations, variable descriptions, and the Magee rationale is included in the report (or appendices).
 



Magee Method Scoring System Converted to Formula Expressions

Functions Magee and Hollands 1998 Functional Capacity Index Formula
Hydrology
1. Modification of FCI = (Vmicro + Vinout + VpH + Vsurgeo + Vregm + Vsoil) / 18 for depressional and flat wetlands.
Groundwater Discharge FCI = (Vmicro + Vinout + VpH + Vsurgeo + Vsoil)/ 15 for slope wetlands.
FCI = (Vmicro+ VpH + Vsurgeo + Vregm + Vsoil) / 15 for riverine wetlands.
2. Modification of FCI = (Vmicro+ VpH + Vsurgeo + Vsurwat + Vregm + Vsoil)/ 18 for lacustrine fringe and riverine wetlands.
Groundwater Recharge FCI = (Vmicro + Vinout + VpH + Vsurgeo + Vsurwat + Vregm + Vsoil) / 21 for depressional and flat wetlands.
3. Storm and Floodwater FCI = (Vinout + Vout + Vtopo + VVmicro + Vireq + Vvegden + Vsurwat + Varea + Vregm + Vwood) / 30 for
Storage flat wetlands

FCI = (Vtopo + Vmicro + Vireq + Vvegden + Vsurwat + Varea + Vregm + Vwood) /24 for riverine wetlands.

FCI = (Vmicro + Vireg + Vvegden + Vsurwat + Varea + Vregm + Vwood) / 21 for lacustrine fringe wetlands.

FCI = (Vinout + Vtopo + Vmicro + Vvegden + Varea + Vregm + Vwood) / 21 for slope wetlands.

FCI = (Vinout + Vout + Vtopo + VVmicro + Vivegden + Vsurwat + Varea + Vregm + Vwood) / 27 for
depressional wetlands.

4 Modification of Stream Flow  FCI = (Storm and Floodwater Storage x Modification of Groundwater Discharge).

5. Modification of Water FCI = (Vwetuse + Vout + Vinout + Viype + Vcover + Vsoil)/ 18 for depressional and flat wetlands.
Quality FCI = (Vwetuse + Vinout + Vitype + Vcover + Vsoil)/ 15 for slope wetlands.
FCI = (MVwetuse + Viype + Veover + Vsoil) / 12 for lacustrine fringe and riverine wetlands.
Biogeochemistry
6. Exportof Detritus FCI = (MVwetuse + Vout + Vinout + Vregm + Vvegden + Vsoil) / 18 for depressional and flat wetlands.
FCI = (Vwetuse + Vinout + Vregm + Vvegden + Vsoil) / 15 for slope wetlands.
FCI = (MVwetuse + Vregm + Vvegden + Vsoil)/ 12 for lacustrine fringe and riverine wetlands.
Plant Community
7. Contribution to Abundance FCI = (Vdivers + Vvegden + Vjuxta)/ 15 for all HGM classes.
and Diversity of Wetland
Vegetation
Faunal Habitat Support
8. Contributionto Abundance FCI = (Vsheduse + Vwetuse + Vregm + Vmicro + Vnum + Vprop + Vintrspr + Vlayers + Vlayers2 + Vopenwat
and Diversity of Wetland +Vsize + Vjuxta) / 36 for depressional, lacustrine fringe, riverine, and flat wetlands.
Fauna FCI = (Vsheduse + Vwetuse + Vregm + Vmicro + Vnum + Vprop + Vintrspr + Vlayers + Vlayers?2 + Vsize +

Vijuxta)/ 33 for slope wetlands.



Determination Page Allows
Users to View All Photos
Associated With the Data Point


Presenter
Presentation Notes
While the data which is collected to support the FA is housed in tables in the database, the results of the FCI data generated by the data collection are summarized on the determination page whenever the evaluation area contains wetlands.  Photographs can also be reviewed here along with summary wildlife and engineering concern observations.  The 8 Magee models are shown here but will be discussed in greater detail as we get into the “meat” of the FA


Model Madel 1: Modification of Ground YWater Discharge

Plot Number 3PP1763

HGM Class Slope

Date 5/B/2007 10:42:16 P
Variable Condition [weight]| value
Indicators of Disfunction
Inlet/Outlet Clags Perennial inlet/no outlet 0
Mested Piezometer Data Recharge 0
Relationship of Regional Piezometric  [Piez. surface above or at substrate elevation [u]
Surface
Direct Indicators of Function
Evidence of Seeps & Springs Seeps 15
Ferannial spring 15
Mested Piezometer Data Dizcharge 15
Relationship of Regional Piezometric  [Piez. surface below substrate elevation 15
Surface
Inlet/Outlet Class Mo inlet/perennial outlet 15
Primary Variables
Microrelief of Wetland Surface Pronounced »45 cm 3: 3
‘el Developed 15-45 cm 2
Foorly Developed 15 cm 1
Ahsent 0
Inlet/Outlet Class Perennial inlet/perennial outlet 3
Intermittent inlet/perennial outlet 2
Mo inlet/no outlet 0 0
Mo inletfintermittent outlet 0
Intermittent inlet/no outlet 0
Intermittent inlet/intermittent outlet 0
Perennial inlet/no outlet o
iater pH Alkaling (=7.4) K
Circurnneutral (5.5-7.4) 2 2
Acid (<5.5) 0
Mo water 0
Surficial Deposit Under YWetland High Permeability Stratified 3 3
Low Permeability Stratified 2
Glacial Till 1
Wetland YWater Regime WWet: Perm flooded, intermittantly exposed, 0
semiperm flooded
Dry: Seasonally flooded, temporarily flooded, 0 1]
saturated
Soil Variables Histosol: Fibric 3
Histosol: Hemic 3:
Histosol: Sapric 3
Mineral: Gravelly 1
Mineral: Sandy 1
Mineral: Silty 1 1
Mineral: Clayey 1
Total Score 9
Model Range 2-15
Index Range 0.13-1.00
Functional Capacity Index 0.60

Functional Capacity Index
(FCI) data are calculated by

To build thegadSfatapas énsef FESIES agHsed.
available foyQC as needed



Once added to the spatial layer, the FClIs can be
viewed & analyzed with the jurisdictional mapping,
vegetation mapping, HGM, or Cowardin spatial layer
— but only where field data was collected.



7,008 field data points; of these 2,368 contributing data needed to produce FCls
117,827 polygons in the FA study area...

How do we rate the other 115,459 polygons?

xtrapolate Vegetation Data - |0 |i|

Project Name:
IDUﬂIiﬂ Creek LI

First we evaluate

p O Iyg 0 n S u n d er p ro p O S ed ¥Yeqg Data Plots Criteria: ¥ Lock Filters Extrapolated Plots Criteria:
Vegetation Type:  [0AS -Open Alder Shrub (Tall or Low) _g
- OAWS - Open AlderWillow Shrub AA - Non-rooted Aquatic Plant and Algae Vegetatio
I l I l aC t ar eaS OBSF - Open Black Spruce Forest AF-L - Alluvial Forest - Lowland (Wetland)
OBSF-5 - Open Black Spruce Farest- Shrub AF-T - alluvial Forest - Terrace (Upland)

L]

=

ODF - Open Deciduous Forest AH - Aguatic Herbaceous
ODF-5 - Open Deciduous Forest - Stunted ALB - Alpine Barrens
OLAS - Open Low Alder Shrub (OALS) 2 ALOC - Allenralfes occidentalis Shrubland j

3PPI Plot T e = EFA Watershed: Unnared Trbfeny 2 Heawelers Talkadk Fiver ] |
Unnarned Tributary #2 Khuchaynik Creek 180201021505
Unnarned Tributary #2 Kolmakaof River 190201022201-Copper River
Unnamed Tributary #2 Kuskokwim River 130202010307-Meterorite Mountain
Unnarned Tributary #2 Litle South Fark 1 180404040202

— Unnamed Tributary #2 Lower Skwentna River 190404040203
—_ Unnamed Tributary #2 Middle Big River =l 10404040205 ~|
HGM Type:
Depressional Depressional
X rap O a e Extensive Peatland Extensive Peatland
Flat Flat
. | Lacustrine Fringe Lacustrine Fringe

Fivering Fitverine

Functiona I -

QcC Status: ctAll>
. Data Entry Mot Complete
Assessment e eopiesto
EFA list anly) Diata Entry Complete

QC Complete

QC Complete - JD

QC Complete -FA

QC Complete - JD -FA

2368 Veg Data Plots Selected: 12052 Extrapolated Plots Selected:
3PPO722 il EFADOOT il
IPPO723 EFADDOZ
IPP0725 EFADO0Z
IPPO795 >>> Extrapolate >>> EFAQNDS
JPPO72E | EFAQDOG
3PP0730 EFADO07
IPPO7H EFADDDS
IPPO732 EFADDTT
IPP0734 EFA0012
3PPO735 4 EFAO0T3 =l

Close



F 7 b
AL s

Dark Green =
Field FAs

Polygons that intersect
with known facilities | . . 3 ,_
(i.e. impact areas) are WG 8 S 7 Light Green =

- R a : ¢ Extrapolated FAs,
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Presentation Notes
As new mine plans and updates are received, our GIS contractor does an analysis of the potentially impacted polygons vs. those that have FCI’s already available.  Where no FCI is present, an EFA plot is created in the database.


Filters set in the EFA tool extract
the same compiled vegetation data
a plant community report would
generate for the same HGM/Veg
Type and inserts the averages into

the EFA =Iots. -

Region:
Subregion:

Ecoregion:

Project Name:

Watershed:

HGM Class:

Project Development Component (PDC):
Project Linear Segment:

Nearest Mile Post:

Field Veg Type:

% Cover Exclude:

I Present

Alaska -

<Al

Alaska Interior
Arclic Coastal Pain
Cook Inlet Low lands

LIt

Copper River Basin =l
[<at- =
Doniin Creek E

e —Gg

Donlin Creek - Anaconda Creek
Doniin Creek - Anigk Slough-Kuskokvr im Rive
Doniin Creek - Automatic Creek-South Fork k

Donlin Greek - Bear Creek =l
Coastal Fringe - |
Depressional J
Extensive Peatland

|

ACCESS ROAD
ARSTRIP
BARGE LANDING
BORROW

(O

<Al

<Al

| |

NULL

Balsam Poplar Woodland

Barren

Black Spruce Woadland =l

I Trace

Plot Type:

QC Status:

JD Status:

JD Status
1987:

JD Status AK
va.o:

Aspect
Range
(degrees):

Hevation
Range (ft):

Landform:

Topography:

Type of
Disturbance:

QC Conplele
QG Conplete - FA
QC Conplete - JD
‘QC Conplete - JD - FA

WAT1
WAT2

I~ Incl NOCODES and nulls

I Incl NOCODES and nulls
o

[ e -

Aluvian Fan
Bench

Bluff 5

Concave
Convex

Flat =
& EQUALS

© CONTAINS

Dominant Only: [~

OBSF - Open Black Spruce Forest

Project Veg Type:

OBSF-S - Open Black Spruce Forest - Shrub

[T

Report Title: |

Report Style: [HTML =

Cancel

Species Composition:

Trees:
Avg.  Avp.
Ind. % Cov. % Std. Height DBH
Latin Name Common Name Status Range Dev. Freq. (Ft} [in)
Betula papyrifera s.|. (Tree) Paper Birch (Trees) FACU |1.5-4 |28 1.8 2|20.0 3.8
Larix laricing (Tree) [American Larch (Trees) FACW |1.5-10 (3.9 3.0 14(22.7 43
Ficea glauca (Tree) White Spruce (Trees) FACU |5-5 5.0 0 2|00 0.0
Ficea mariana (Tree) Elack Spruce (Trees) FACW |1.5-55 |19.2 128 28(2238 39

Saplings:

Latin Nam e Common Name
Betula papyrifera .1 (Sapling) Faper Birch (Saplings ) FACU 3-3 3.0 0 1|0-3
Larix laricing {Sapling) American Larch (Saplings ) FACW  |1.5-10 |41 3.0 T10-1(
Ficea mariana (Sapling) Black Spruce (saplings) FACW  |T-45 257 114 16(0-44

Shrubs:

Latin Name

Common Name

% Avg.

(Alnus crispa Green Alder (Shruby) FAC 1.5-35 |9.0 96 11|0-3f
Alnus spp. Unkeyed Alder FaC 20-30 250 71 2(0-3(
(Andromeda polifolia Bog Resemary OBL 1515 |[1.5 0 2|0-1.
Arctostaphylos alping Alping Manzanita FAC 1515 |15 0 1|0-1.
(Arctostaphylos uva-ursi Bearberry P 1515 |[1.5 0 1|0-1.
Eetula glandulosa Tundra Dw arf Birch FAC 3-30 19.0 158 2|0-31]
Betula nana Sw amp Birch FAC 1525 [13.0 6.9 23|0-21
Chamaedaphne calyculata Leatherieaf FACW |45 45 0.7 2|10-5
Empetrum nigrum Black Crow berry FAC 5-40 14.4 T4 33|5-404
Ledum decumbens Marrow -Leaf Labrador-Tea FACW  [53-65 249 176 13 ﬂ-ﬁfl
Ledum groenlandicum Bog Labrador-Tea FACW  |1.5-15 |91 69 4 1]-1£|
Ledum spp. Labrador Tea FACW  |15-45 248 5.5 13 ﬂ-xﬁl
Salix pulchra Diamond-Leaf Willow FACW |58 6.5 21 2|10-8 I
Spiraea beauverdiana Beauverd Spiraea FAC 1520 |7.2 6.1 i 1]-2('
W aCCinium microcarpus Blusberry OBL 2-30 16.9 2.0 3| 0-31]
W accinium ovalifolium Early Blueberry FAC 15-15 15.0 0 1|0-14
W accinium oxycoccos Small Cranberry OBL 1515 |45 38 17|0-14
WVaccinium uliginosum Beg Blueberry FaC 1.5-30 14.2 6.9 20(0-31
Waccinium vitis-idzaea Mountain Cranberry FAC 1525 [10.7 6.6 29 1]-25'
]




=

M 5o To Plot IW Go | Project Filter: W Flters... (ST T Plant List W
EXtrap 0 I ated Veg etation d ata Project/site [Donincreek =] | PlotNumber [EFA000s  plotType [EFA  ¥| Plotstats [y = Jn =] acstatus [
appear with ared

Location Vegetation |Hydro|ogy | Hydrology AK Man 2007' Soil Profile | Other Sall | Determinahonl Mageel Buel |

b a.c kg ro u n d I n th e d a_t ab as e | [Long | Latin Mame | Common Mame | Statur Ind | % | Tree Ht | Tree DBH | Cam | Collectel Magee | Subsis | Animal | 50 Acronym

LarLA, . BE | arix aricing (Tree)  E= american Larch (Tr... B T 5 20 4.13 v.E3 B TREE Yes LA,

to aI ert u SerS th e d ata are 2 |PICGL... =l|Picea dlauca (Treed =1 white Soruce (Tre... =I|T Y.zl T |TREE Yes FL.

3 |PICMA. .. =1|Picea mariana (Treel _=||Black Soruce (Trees) =I|T FACW |5 Y.zl T |TREE Yes FL.

. . 4 | BETPA... Betula paovrifera s.... =l Paper Birch (Sapin.. =l SAP FACU |3 v.=l 7 |sap Yes BE.

ext r ap O I ated (n Ot Slte SpeCIfIC S |LARLA... Larix laricna (Sacin... =1 American Larch (5., =l[sa8p  FACW |15 2 N=l T [sap Yes LA,

& |ALMCRI =] Alnus crisoa =l|Green Alder (Shruby  =1|S FAZ |45 Yol T TS Yes AL...

. F | ALWTEN = | Alnus tenuifolia (shr... =] Thin-Leaf Alder (sh... =15 FAC 40 10 y.=l T |15 es Al...

f|e|d COI Iected data) 8 |BETNAM =1|Benila nana = Swamp Birch =5 FAC  |275 v.= [ [s5 Yes BE...
- 9 |SALFUS = Salix fuscescens x| Mlaska Boa Willow =[S FACW |20 V.=l [ |55 Yes SAFU L=

10 | saLPUL x| Salix bulchra > || Diamond-Leaf wilow =[S FACW |14 Nl 7|55 Yes SA...
11 | yacULl | Waccinium ulidinosum x| Boa Blueberry =is FAC 10.75 Nl 7 DS Yes VAL =l
. 12 |cHACAL x| Chamaedaphine cal... x| Leatherleaf =is FACW |10 M=l T oS Yes CH... =l
3 P PI teCh n ICaI Staﬁ then 13 |SPIBEA xl|Soiraea beauverdia... =l Beauverd Spiraea  =l|S FAC 8.25 M.zl 7 =5 s} SPBE =i
14 | SALARE =| Salix arbusculoides =/ Litte-Tree Willow =S FACW |15 M=l 7 TS Yes SA.. =l
15 |BETGLA =l Betula dlandulosa =l Tundra DwarfBirch  =l|S FAC L5 Moo=l T Jss Yes BEGL =]
ma.n Ual Iy popu Iate the Other 16 | CALCAM =l| Calamadrests cana,., =l|Blue-Joint Peedarass =l|H FAC 50 Vo=l T JsH Yes CA.., =l
17 | RUBCHA =1 Rubus chamasmer.., =l Cloudberry =lH FACW |15 Nl T |sH Yes RU., =]
fi e I dS i n eaC h E FA Iot n eed ed 18 |POTPAL =l Potentila palustris = || Marsh Cinauefoll =lH OBL 11.5 M. =l T |sH es PC.. =]
p PETFRI || Petasites frididus > || Arctic Sweet Coltsf.., l|H FACW |10 Nl T |sH Yes PEFR x|
RUBARC =l Rubus arcticus x| Arctic Raspberry e[ 5] FAC 4 Nl T |sH Yes RU.. =l
to generated the FCI S TO do EOUFLU || Favisetum fviatle vl water Horsetal =1|H GBL_ [3.25 Noxl T sH Yes EOFL x|
" EPIANG || Eplobium anaustf.. =l Fireweed 5] FACU |15 Nl T JsH Yes Ep.. =l
. - ASTSPP x| Aster soo. x| Unkewved Aster 5] L5 M=l T JsH As.. =
thIS th ey use G IS Iaye rS aerlal POLACYU =1 Polemonium acufifl.. =1 Sticky Tal Jacob's-... =l|H FAC 1.5 M=l T JsH Yes PC.. =l
’ SPHGIR. =1 Sphaanum araens... =l Graensohn's Soha.. =l I &5 Mol T ML SPGI =]
WAT.., =l wWater =l warer =i AR 3.25 Mol T Mg, W, =l

photography, and best
professional judgment.

N

Magee stratum values used
by the models are calculated
automatically.

50/20/20 - Stratum ~

This evaluation was made Lsing extrapolated vegetation data as part of an offsite
determination. The following Plots were used for Extrapolation:

DAWS =


Presenter
Presentation Notes
A copy of our internal guidebook for this work is included as an appendix to the FA report.


So... now we have FCls for
each polygon where we have
field data and/or are
expecting project impacts...

But what about the rest of
the area?

How were FCI's generated
there?



Extrapolating The Extrapolated

I 0.000000
[ 0.000001
[0.510001

[]0.590001
[o.s12501

- 0,510000
- 0,553333
[10.553334 -
- 0.612500
- 0.635556
[10.635557 -
[ 0.663637 -
0704165 -
0742725 -

0.590000

0.6636356
0. 704167
074277
0.300000

To produce FCI’s outside of direct impact areas we determined it
was possible to group FCI results from field and EFA plots by HGM
and vegetation type, and apply the average score for each function
to unrated polygons with the same HGM and vegetation type.

This process enables calculations of the estimated functional
capacity, by function, for all acres mapped within each Ecoregion
and HUC10 basin in the FA study area.

Going back to the checkbook analogy --- this process
allows us to estimate the “net worth” of all the wetland
areas mapped in ecological terms (within the constraints of
the Magee models of course!) — what we refer to as the
baseline condition in the FA report.



Nearly Ready to Assess Impacts...

FCU =
Functional
Capacity
Units =
FCIl x Acres

Please note --
developers of
HGM would have
me publically
stoned if | failed
to mention, that
in their
development
process —the
evaluation of
impacts was
always expected
to be HGM class
by HGM
class...not
across classes.

Unfortunately
thisisn’t terribly
practical in
alternatives
analysis work —
which is why the
Magee method
was ultimately
developed.


Presenter
Presentation Notes
So now we have FCIs for all our polygons but we have to convert these values to FCUs to account for the variability between polygon sizes.  FCUs are simply FCI x Acres – creating what is the biological equivalent of “carrying capacity” for that function.  This is a hypothetical picture of a project with a Gas line, an access road, and two materials sites.  The FCI scores of one function (pick a function, any function) displayed in the center of each wetland polygon.  To determine the FCUs, we use the GIS and multiply the FCIs x the polygon size to get the FCUs for that polygon.  Similarly, if a facility intersects that polygon, its impacts for that function are initially calculated by the GIS as its footprint (acres) in that polygon x that polygons FCI x -1 (creating a functional debit)


Balancing the Checkbook...

Baseline “Credits” by Function: Project “Debits” by Function: Percent
HUC10 “X” (100,000 acres) Facility “A” In HUC10 “X- (100 acres) Loss
Model 1 FCUs: 2,000 Model 1 FCUs: -25.0 1.25
Model 2 FCUs: 1,250 Model 2 FCUs: -35.0 2.80
Model 3 FCUs: 2,500 Model 3 FCUs: -15.0 0.60
Model 4 FCUs: 500 Model 4 FCUs: -50.0 10.00
Model 4 FCUs: 750 Model 4 FCUs: - 5.0 0.67
Model 6 FCUs: 1,250 Model 6 FCUs: -12.5 1.00
Model 7 FCUs: 3,250 Model 7 FCUs: -72.5 2.23
Model 8 FCUs: 3,500 Model 8 FCUs: -35.0 1.00
Total FCU Credits 15,000 Total FCU Debits -250.0

So, how much total function (FCUSs) Which function is going

do we have left in the bank if Facility to take the biggest “hit”

“A” is constructed without any from Facility A?

mitigation?


Presenter
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14,750 FCUs



Donlin Gold Project
Wetland Functional Assessment Results

Baseline
(Pre-Project)
Projections
by Function



Magee Model 1. Modification of Groundwater Discharge
FSA Total FCUs = 26,540.31 PSA Total FCUs =30,130.99 Total FCUs =56,671.30




Magee Model 2. Modification of Groundwater Recharge

FSA Total FCUs = 23,830.95 PSA Total FCUs = 19,545.02 Total FCUs = 43,375.97




Magee Model 3. Storm and Floodwater Storage
FSATotal FCUs = 52,959.79 PSA Total FCUs = 50,474.29 Total FCUs = 103,434.08




Magee Model 4: Modification of Stream Flow
FSA Total FCUs = 3,312.00 PSA Total FCUs =7,440.01  Total FCUs = 10,752.01




Magee Model 5. Modification of Water Quality
FSA Total FCUs = 48,802.24 PSA Total FCUs =48,927.75 Total FCUs = 97,729.99




Magee Model 6: Export of Detritus
FSA Total FCUs =5,861.26  PSA Total FCUs = 13,320.88  Total FCUs = 19,182.14




Magee Model 7: Contribution to Abundance &
Diversity of Wetland Vegetation

FSA Total FCUs = 48,363.51 PSA Total FCUs =51,545.02 Total FCUs = 99,908.53




Magee Model 8: Contribution to Abundance &
Diversity of Wetland Fauna

FSA Total FCUs = 36,583.97 PSA Total FCUs = 38,134.83 Total FCUs = 74,718.80




FSA Baseline Functional Capacity Units by HGM Class

Overview of FSA Baseline Functional Capacity Units by HGM Class for the Donlin Gold Project

Baseline Functional Capacity Units by Wetland Function for the FSAab

Total Wetland
Total Acres Acres ModGw ModGw StrFid ModStr ModWa Exp Abund& Abund& Total
HGM Class Evaluated Evaluated Discharge Recharge Storage Flow Quality Detritus DiverVeg DiverFauna FCUs
Riverine 421179 2.693.08 1,911.97 1,92863 1,657.41 898 .56 2162.15 225744 232022 1,668.01 14,404 39
Slope 17,319.18 11,636.04 6,762.74 0.00 991007 212975 10,150.08 3,151.87 10,439.07 7,802.02 50,345.59
Depressional 138.17 137.51 65.66 7216 116.88 2073 103.85 2812 105.60 81.08 594 08
Flat 62,700.42 41,562 91 18,199 .94 21,830.16 4127544 26296  36,386.17 423.82 3549863 27,032.85 180,909.97
Lacustrine Fringe 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Non-wetlands 20,635.88 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Othere 1,398 .96 1,396.94 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Totals 106,404.40 57,426.48 26,540.31 23,830.95 52,959.79 3,312.00 48,802.24 5,861.26 48,363.51 36,583.97 246,254.04
Notes:

a. Inconsistencies in sums are the result of rounding.
b.  Values from RDI Excel spreadsheet titled DG_FCU_FSA_Analysis_140409 xIsx.
c. Otherincludes 1,396.94 acres mapped as HGM class riverine channel, but excludes 2.02 acres of man-made sediment retention ponds (see Section 2.2.1).

Similar tables are available in the report by
Ecoregion, HUC10, and Vegetation Type



PSA Baseline Functional Capacity Units by HGM Class

Overview of PSA Baseline Functional Capacity Units by HGM Class for the Donlin Gold Project

Acres Baseline Functional Capacity Units (FCUs) by Wetland Function for the PSA2? :
Total Acres | Evaluated by ModGw ModGw StrFid ModStr ModWa Exp Abund& Abund&

HGM Class Evaluated HGM Class Discharge . Recharge Storage Flow Quality Detritus | DiverVeg: DiverFauna Total FCUs
Riverine 12,522.72 6,035.60 3,292 .69 4,516.56 3,742.80 200479 | 482010 5,151.84 5,408.89 3,805.21 32,742 88
Slope 31,743.94 21,887.03 13,005.53 0.00 18,704 .68 429147 1 18,976.10 6,316.18 | 19,928.72 14,822 74 96,045.43
Depressional 1,479.56 1,455.86 757.18 713.19 1,119.36 296.12 986.06 389.61 1,037 .47 820.68 6,119.67
Flats 46,070.49 27,858.05 13,075.59 14,302.28 26,892.97 847.62 | 24,124.61 1,447.13 | 25,150.17 18,671.72 124,512.09
Lacustrine Fringe 36.57 34.76 0.00 12.98 14.48 0.00 20.88 16.12 19.77 14.47 938.71
Non-wetlands 87,251.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Othere 6,970.38 6,970.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Totals 186,074.76 64,241.65 30,131.00 | 19,545.01 50,474.29 7,440.01 ' 48,927.76 & 13,320.88 51,545.02 38,134.83 | 259,518.80
Motes:

a.
b.
c.

Inconsistencies in sums are the result of rounding.
Values from RDI Excel spreadsheet titled DG_PSA FCU_140408.xIsx.
Other includes acres mapped as HGM class riverine channel and lacustrine waters (see Section 2.2.1).

Similar tables are available in the report by

Ecoregion, HUC10, and Vegetation Type




Combined Baseline Functional Capacity Units by HGM
Class (FSA + PSA)

Overview of Baseline Functional Capacity Units by HGM Class for the Donlin Gold Project

Total Acres Baseline Functional Capacity Units by Wetland Functionab-c
Total Acres | Evaluated by ModGw % ModGw % StrFld % ModStr = % ModWa % Exp % Abund& @ % Abund& Y% Total
HGM Class Evaluated HGM Type Discharge Total. Recharge @ Total Storage @ Total Flow  Total Quality : Total Detritus | Total: DiverVeg  Total . DiverFauna  Total FCUs

Riverine - FSA 4211.79 2,693.08 1.511.97 27 1,928.63 44 1,657.41 1.6 898.56 8.4 2,162.15 22 225744 1.8 232022 23 1,668.01 22 14,404.39
Riverine - PSA 12522.72 6,035.60 3,202.89 5.8 451656 104  3,742.80 36 200479 186 4,820.10 4.9 5151.84; 26.9 540889 54 3,805.21 5.1 32,742.88

Subtotal 16,734.51 8,728.68 4,804.66 8.5 6,44519 149 540021 52 290335 270 6,982.25 71 7,409.28 386 71,7291 7.7 5,473.22 7.3 A47.147.27
iSlope-FSA | 1731918 | 1163604 | 676274 118 000 00 001007 96 212975 198 1015008 104 315187 164 1043007 104, 780202 | 104  50.34559 |
Slope - PSA 31,743.94 21,887.03 13,005.53; 220 0.00 0.0 18,704.68, 181 4,201.47. 309 18,076.10 19.4 6,316.18; 320 1092872 1009 14,822.74 10.8 06,045.43

Subtotal 49,063.12 33,523.07 19.768.27. 349 0.00 0.0 2861475 27.7 6,421.22, 59.7  29,126.18 29.8 9,468.05 494 30,367.79 304, 2262476 3030 146,391.02
E’gi’réés’iéhé{- ”””””” 13817 | 13751 6573 01 7216 02 11688 01 2073 02 10385 01 2812, 01 10560 01 8108 | 01 504.08 |
Depressional - 1,479.56 1.455.86 757.18 1.3 713.19 1.6 1,119.36 11 296.12 28 986.06 1.0 380.61 20 1,037.47 1.0 820.68 11 6,119.67
PsA

Subtotal 1,617.73 1.593.37 822.91 1.5 785.35 1.8 1236.24 1.2 316.85 29 1089.91 1.1 417.73 22 1143.07 1.1 901.76 1.2 6,713.75
Flats-FSA | 6270042 | 4156201 | 1819904 321 2183016 503 4127544 390 26206 24 3638617 372 42382] 22 3540863 355 2703285 | 362, 18090097 |
Flats- PSA 46,070.49 27,858.05 13,075.50 231 14,302.28) 33.00 2680207, 26.0 847.62 7.0 2412461 247 1144713 597, 2515017 252 18,671.72 250 124,512.00

Subtotall  108,770.91 69.420.96 31,275.53, 552 36,132.44, 833 6816841 659 1,110.58, 10.3 60,510.78 61.9 11,870.95 6190 6064880 60.7, 45704.57 61.2; 305.422.06
Eésids{tﬁhé'ﬁrir{gié-""""'b’.dd """""" 000 | Toool oo T 000 00 0.00 oo goo 00 000 00 000 0o 000 0ol 000 | 00 T 0.00 |
Lacustrine Fringe - 36.57 34.76 0.00 0.0 12.98 0.0 14.48 0.0 0.00 0.0 20.88 0.0 16.12 0.1 10.77. 0.0 14.47 0.0 98.71
PsA

Subtotal 36.57 34.76 0.00 0.0 12.98 0.0 14.48 0.0 0.00 0.0 20.88 0.0 16.12 0.1 1977, 0.0 14.47 0.0 98.71
'Egiﬁ&éﬂéﬁaéi """" 2063588 | 000 T Tooo oo T 000 00 0.00 oo goo 00 000 00 coo oo 000 ¢ol 000 | ool om0
Mon-wetlands - 87.251.11 0.00 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 000, 0.0 0.00 0.0 0.00
PsA

Subtotal,  107,886.99 0.00 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00; 0.0 0.00 0.0 0.00
iOthers-FsA |~ 130896 | - 138896 | 000 00/ 000 00 0.000 0o 000 00 000 00 0oo oo 000 0o 000 | ool T Too0
Other= - PSA 6,970.38 6.970.35 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0000 0.0 0.00 0.0 0.00

Subtotal 8,369.34 8,367.29 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.000 0.0 0.00 0.0 0.00
FSA Subtotals 106,404.40 57.426.48 2654031 46.8 2383095 549 5205079 512 3312000 308 4880224 499 5,861.26: 30.6] 4836351 484 3658397 49.0 246,254.04
PSA Subtotals 186,074.76 64,241.65 3013099, 532 19,545.02] 451 5047429 488 7.440.01 69.2 48927.75 501 1332088 694 5154502 516  38,134.83 51.0 259.518.77
Totals 292,479.16 121,670.15 56,671.30. 11.2 43,375.97. 8.6  103,434.08, 204 10,752.01 2.1 97,729.99. 19.3 19,182.14 3.8 9990853 19.8 74,718.80 14.8 505,772.81
Motes:

a. Inconsistenciesin sums are the result of rounding.

Values from RDI Excel spreadsheet titted DG_FCU FSA_Analysis _ 1400409, xlsx.

Values from RDI Excel spreadsheet tited DG_FCU PSA_Analysis_ 1400408.xlsx.

Includes 1,396.94 acres mapped as HGM class riverine channel, and 2.02 acres of man-made sediment retention ponds (see Section 2.2.1).
Includes 6,970.38 acres mapped as HGM class riverine channel and lacustrine waters (see Section 2.2.1).

®onpoT



Percent Totals by Function Across Entire Donlin Gold
Evaluation Area

Total FCUs % Total
Model 1 FCUs: ModGWNDischarge = 56,671 11.2
Model 2 FCUs: ModGWRecharge = 43,376 8.6
Model 3 FCUs: StrFlodStorage = 103,434 20.4
Model 4 FCUs: ModStrFlow = 10,752 2.1
Model 5 FCUs: ModWaQuality = 97,730 19.3
Model 6 FCUs: ExpDetritus = 19,182 3.8
Model 7 FCUs: Abund&DiverVeg = 99,908 19.8
Model 8 FCUs: Abund&DiverFauna = 74,719 14.8
505,772 100.0
Total Wetland Area Evaluated = 121,668 Acres

Total Area Evaluated = 292,479 Acres



Back to the Checkbook!

Baseline “Credits” and Average FCI by Function

AVE FCI

Model 1 FCUs: ModGWNDischarge = 56,671 0.47
Model 2 FCUs: ModGWRecharge = 43,376 0.36
Model 3 FCUs: StrFlodStorage = 103,434 0.85
Model 4 FCUs: ModStrFlow = 10,752 0.09
Model 5 FCUs: ModWaQuality = 97,730 0.80
Model 6 FCUs: ExpDetritus = 19,182 0.16
Model 7 FCUs: Abund&DiverVeg = 99,908 0.82
Model 8 FCUs: Abund&DiverFauna = 88,210 0.73
Total FCU Credits = 505,773 0.52
Total Wetland Area Evaluated = 121,668 Acres

Total Area Evaluated = 292,479 Acres

Remember, averages will vary by ecoregion and HUC



Average FCls by Ecoregion uessy

Kuskokwim Mountains = 0.54 (FSA & PSA)
Alaska Range =0.42 (PSA Only)
Cook Inlet Basin = 0.54 (PSA Only)
Tanana-Kuskokwim Lowlands = 0.54 (PSA Only)

Average FCls by HGM Type sz

Riverine = 0.68 (FSA & PSA)
Slope = 0.55 (FSA & PSA)
Depressional = 0.53 (FSA & PSA)
Flat = 0.55 (FSA & PSA)

Lacustrine Fringe 0.35 (PSA Only)

The FA report also presents Average FCls by Vegetation type
— but they won’t all fit on one PowerPoint slide....

Remember — while its
always tempting to
use the averages, the
average FCI from
function to function
varies significantly



SUMMARY OF ANTICIPATED
FSA & PSA DIRECT WETLAND IMPACTS

Wetlands (acres)

FSA =  5,666.88
PSA = 1,414.93
TOTAL = 7,081.81

Small Streams & Drainages (miles)

Intermittent = 3.11
Perennial = 15.36


Presenter
Presentation Notes
But what do acres really mean in this context?  Not much – we’re talking about functional capacity, and not all acres are created equal….


SUMMARY OF ANTICIPATED
FSA & PSA DIRECT WETLAND IMPACTS™

Magee HGM Type (nearest whole acre except LF):

FSA PSA TOTAL
Riverine = 154 + 76 = 230
Slope = 854 + 501 = 1,355
Depressional = 3 + 15 = 18
Flat = 4,653 + 795 = 5,448
Lacustrine Fringe= 0 + 0.25 = 0.25
TOTAL = 5,664 + 1,387 = 7,051

Non-Magee Types (acres)

Riverine Channel = 2.96 + 30.25
Lacustrine = 0.00 + 0.36

33.21
0.36



=

The report contains individual tables for
each proposed facility, with its associated
debits calculated by function. Each
function has a unique figure color palette.

Calculated FCU Debits by Function for Jungjuk Port

Jungjuk Port? FSA Facility 1

Total Footprint: 20.33 acres (8.23 ha) Wetland Impacts: 10.72 acres (4.34 ha)

Construction Start Year: 2016 (Year 1) Impact Duration: Permanent

Wetland Fills Removed at Closure: No Revegetation at Closure” Yes

Calculated FCU Debits (FCI x Acres Impacted) by HGM Class®®
Lacustrine
Functiond Riverine Slope Depressional Flat Fringe Figure
(Wetland Acres)® (2.54) (0.93) (0.00) (5.10) (0.00) Totals Hotlinks

Cut/Fill Impacts
ModGwDischarge -2.16 -0.40 0.00 -2.26 0.00 -4.82 Sheet 4.1-1
ModGwRecharge -0.81 0.00 0.00 -2.66 0.00 -3.47 Sheet 4.2-1
StrildStorage -1.53 -0.92 0.00 -2.09 0.00 -7.54 Sheet 4.3-1
ModStrilow -1.44 -0.01 0.00 -0.01 0.00 -1.46 Sheet 4.4-1
ModWaQuality -2.45 -0.87 0.00 -4.32 0.00 -7.64 Sheet 4.5-1
ExpDetritus -2.23 -0.02 0.00 -0.01 0.00 -2.26 Sheet 4.6-1
Abund&DiverVeg 2.0 -0.81 0.00 -4.28 0.00 -7.10 Sheet 4.7-1
Abund&DiverFauna -1.68 -0.64 0.00 -3.17 0.00 -9.49 Sheet 4.8-1
Subtotal -14.31 -3.67 0.00 -21.80 0.00 -39.78

“Vegetation Clearing Impacts
Subtotal 0.00 0.00 0.00 0.00 0.00 0.00
Total FCU Debits -14.31 -3.67 0.00 -21.80 0.00 -39.78
Naotes:

a  Includes 2.25 acres below the ordinary high water mark.

b. FCUis functional capacity unit; FCl is functional capacity index; HGM is hydrogeomorphic.

c. Inconsistencies in sums are the result of rounding. FCU impacts for each facility were determined using automated routines in a GIS
and are summarized in the document titled: FSA_Impact FCI_FCU_Mode1to8 Detail 140409 xisx.

d. Magee method wetlands functions; see Section 2 and Appendix B for descriptions.

e.  Wetland acres by HGM class do not include 2.15 acres for riverine channel (see Section 2.2.1).

Like the draft 404 permit, the table enables the
user to use hotlinks to see associated figures
which are stored in appendices.


Presenter
Presentation Notes
Make sure you read the using hotlinks section before starting – or you can get lost in figure land….
While we do not talk about wetlands or functions in the context of low, moderate, or high “value” in the report, the  individual facility figures use a grouped FCI palette that equate L = 0.00 – 0.33, M = 0.34 – 0.66, and H = 0.67 – 1.00.  Figures use the same layout as the 404 so the two reports can be used in tandem to evaluate specific facility impacts.  But the FA figures also denote the type of impact anticipated (cut/fill, veg clearing, etc.)


ADJUSTMENTS TO GIS GENERATED DEBITS

» Current GIS analysis techniques of impacts always assume complete loss of
functions in impact areas.

*There are many impacts that will be short term — or temporal.
*There are impact types which do not result in complete losses of all functions —
for example removal of trees and large shrubs for powerline corridors does not

measureably affect the hydrological characteristics of the area beneath.

«Some functions like storm and floodwater storage, may be all or partially
replaced by engineered facilities (dams, dikes, berms, etc.)



ADJUSTMENTS TO GIS GENERATED DEBITS

Powerline (Project-wide Impacts) FSA Facility 33
Total Footprint: 25.62 acres (10.37 ha) Wetland Impacts: 14.26 acres (5.77 ha) When
Construction Start Year: 2016 (Year 1) Impact Duration: 30 years adju Stments are
Wetland Fills Removed at Closure: N/A Revegetation at Closure: If Needed .
Calculated FCU Debits (FCI x Acres Impacted) by HGM Class?® made they WI”
_ - _ Lacustrine appear below
Functionc Riverine Slope Depressional Flat Fringe Figure . .
(Wetland Acres)d (0.97) (2.21) (0.02) (11.02) (0.00) Totals Hotlinks the function in
CuvrillImpacts the facility table.
Subtotal 0.00 0.00 0.00 0.00 0.00 0.00 .
“Vegetation Clearing Impacts T A table note will
ModGwDischarge -0.62 -1.46 -0.01 -5.00 0.00 -7.09 Sheet 4.1-33 eXplain our
Adjustments® 0.62 1.46 0.01 500 0.00 7.09 .
ModGwRecharge -0.69 0.00 -0.01 -5.69 0.00 -6.39 Sheet 4.2-33 assumptlons for
Adjustments® 0.69 0.00 0.01 5.69 0.00 6.39 the adjustment_
StrFidStorage -0.64 -1.83 -0.02 -10.92 0.00 -13.41 Sheet 4.3-33
Adjustments®f 0.64 1.83 0.02 10.92 0.00 13.41
ModStrFlow -0.47 -0.50 0.00 -0.07 0.00 -1.04 Sheet 4.4-33
Adjustmentssf 0.47 0.50 0.00 0.07 0.00 1.04

e Assumes no impacts to microtopography (i.e., compaction) occur.
f. Assumes minimal changes to understory species density; however, assumes larger trees will be kept trimmed under the powerline.

Chapter 2 (Methods) of the FA report explains each type of adjustment and how
percent change by HGM type is determined (where applicable). In this example,
where vegetation variables are not used in the hydrologic function models, cutting
down a few large trees will not affect the FCI outputs --- so all debits are offset.



ADJUSTED DEBITS BY FACILITY AREA IN THE FSA

Summary of Adjusted Functional Capacity Unit Debits for FSA Facilities by Area

Total Adjusted FCU Debits by HGM Class (Wetland Acres)a.b.c.d

Lacustrine
Total Wetland Riverine Slope Depressional Flats Fringe
FSA Areas Acres Acres (154.26) (853.67) (2.85) (4,653.23) (0.00) Totals
Cut/Fill Impacts
Lower Jungjuk Creek Area 576.64 126.21 -37.95 -86.72 -0.20 -307.77 0.00 -432.99
Central Crooked Creek Area 30471 86.98 -5.85 -24 21 0.00 -352.88 0.00 -382 94
Northern East Crooked Creek 1,969 44 1,226.48 -124.77 -675.11 -0.06 -2,939 81 0.00 -3,739.77
Terrace Area
Snow Gulch Area 16217 80.03 -9 91 -11.52 0.00 -73.28 0.00 -94 70
Southern East Crooked Creek 1,027.34 894 .19 -8.34 -196.00 -3.48 -1,869.45 0.00 -2,037.22
Terrace Area
Anaconda Creek Area 240372 1,727 65 -186.27 -1,098.76 39.66 -4 806.45 0.00 -6,051.82
American Creek Area 3,039.96 1,295.63 -199.37 -592.33 0.00 -4,421.09 0.00 -9,212.81
Subtotal Cut/Fill Impacts | 9,473.98 543717 -572.46 -2,644.65 35.92 -14,770.73 000 -17,951.85

Vegetation Impacts
Central Crooked Creek Area 25.46 14.20 -0.23 -0.54 0.00 -2.31 0.00 -3.08
Northern East Crooked Creek 81.57 72.30 -0.27 -8.58 0.00 -23.69 0.00 -32.55
Terrace Area
Anaconda Creek Area 238 37 143.19 0.00 -1.04 0.00 -29.59 0.00 -30.62

Subtotal Vegetation Clearing 345.40 22969 -0.50 -10.16 0.00 -959.99 0.00 -66.25

Impacis
Total FSA Acres and Wetland | 9,819 38 5,666 86
Acres
Total FSA FCU Post-construction Debits (or Gains) -572.96 -2,654.81 35.92 -14,826.32 0.00 . -18,018.10
MNaotes:

a Values are based on assumptions and adjustments detailed in Section 4.0 tables.
b. FCU is functional capacity unit, HGM is hydrogeomorphic.

c. Inconsistencies in sums are the result of rounding.

d. Excludes 2.96 wetland acres for HGM class riverine channel.



CUT/FILL DEBITS BY SEGMENT AREA IN THE PSA

Total Adjusted FCU Debits by HGM Class (Wetland Acres)™”

Tetal Wetland
Acres Acres Lacustrine
per per Riverine Slope Depressional Flats Fringe
Mileposts {(MPs) by Section Facility Facility {80.13) (528.47) {15.67) (835.58) (0.25) Totals
Cut'Fill Impacts
MP315.2 to MP247 .6, Section B of GE4.83 71.85 -11.93 -42.04 -0.05 -231 B4 a.o0 -285 BA
Construction Spread 1
MP247 B to MP18B.8, Section & of 479.93 25384 -32.18 -148.04 -1.686 -BET 80 0.on -244 820
Construction Spread 1
MP196 6 to MP144 4 Section 4 of 234.5949 JB0 B8 -438 BB -163.82 -B7B  -1,176.01 ogoo o -1,32895348
Construction Spread 1
MP144 4 to MP128.8, Section 3C of 28538 2191 -1.35 -14.34 -0.09 -44 23 o.on -B0.07
Construction Spread 1
MP126 6 to MP111.6, Section 3B of 28382 2615 -35.90 -44 58 -0.0z -3.44 a.o0 -84 .03
Construction Spread 1
MP1116 to MP101.8, Section 34 of 117 .95 2738 -1.24 -26 48 -07 -43.78 0.on -71.BB
Construction Spread 1
MP1018 to MPA0B, Section 2 of 714.48 B2 B2 -54.N -40.60 -1.36 -a0.82 0.on -126 .98
Construction Spread 2
MPE0.8to MPO, Section 1 of 519.48 a1.48 -7.20 -B2.18 -248 -13.0 o.on -85 B3
Construction Spread 2
Cumulative Pipe Storage Yards 11.85 420 0.00 -5.23 0.00 -0.28 0.oo -5.449
Adjustments 0.00 .51 0.0o 11.56 a.o0 12.07
Cumulative Water Extraction Site 144 0.as -0.04 -3.30 -0.84 0.on 0.on -4.20
Access Facilities
Subfofal CObFI Impacts . 447309 BET.27 -192.72 55078 -T3h4  2,277.87 Q.00 -2,068.85



VEGETATION CLEARING ADJUSED DEBITS IN THE PSA

Total Adjusted FCU Debits by HGM Class (Wetland Acres)®"*

Total Wetland
Acres Acres Lacustrine
per per Riverine Slope Depressional Flats Fringe

Mileposts {(MPs) by Section Facility Facility {80.13) {528.47) {15.67) {835.58) {0.25) Totals
Vegetation Clearing Impacis
MP315 .2 to MP247 B, Section B of 1773 40.10 -1.08 27 0.00 -10.02 0.on -13.24
Construction Spread 1
MP247 B to MP19B6.8, Section & of 324,73 19243 -4.34 -31.07 -0.4a9 -a0.945 o.on -BB B7
Construction Spread 1
MP186 6 to MP144 4, Section 4 of 242 85 19571 -1.16 -11.23 -0.33 -35.31 a.on -48.04
Construction Spread 1
MP144 4 to MP 12688, Section 3C of 21.493 271 -0.145 -1.48 0.0o -0.58 o.on -2.20
Construction Spread 1
MP126 6 to MP111.8, Section 3B of 57.39 7 A6 -0.37 -2.149 -0.m -0.0z a.on -2 81
Construction Spread 1
MP111.6to MP101.8, Section 34 of 445 93 16.34 -0.11 -317 -0.04 -1.84 o.on -6 .28
Construction Spread 1
MP101.8 to MP20.8, Section 2 of 23734 3371 -1.37 -5 B8 -0 -2.80 o.on -11.07
Construction Spread 2
MPE0.8to MPO, Section 1 of 262.95 44 59 -0.a7 -518 -0.29 -2.80 a.on -13.33
Construction Spread 2
Cumulative Pipe Storage Yards 7225 560 0.0o -0.54 -0.06 -1.14 a.0o =174

;ﬁadjustments'j 0.0o B.a7 07z 1535 o.on 22 B3
Cumulative VWater Extraction Site E7.47 2781 -0.37 -6.54 -0.8% -0.33 -0.04 -4.40
Access Facilities

;ﬁadjustments'j 13.12 B2 11.28 12.18 084 113 B4

Subfofal Veoetation Clearina fmoacls 177058 L3367 -10.57 -rd 27 -2.35 -8 58 -0.09 -172.89

Total PSA FCU Post-construction Debits® 203.23 £25.06 1589 -2,298.40 009 314274



Combining All Individual Facility Adjusted Debit Table Results
We Can Quantify Wetland Impacts from the Proposed Project by Function

Projected “Debits” by Function, Donlin Gold Project

FSA + PSA = Total

Model 1 FCUs: ModGWDischarge = -2,134 + -338 = -2,472
Model 2 FCUs: ModGWRecharge = -1,992 + -289 = -2,281
Model 3 FCUs: StrFlodStorage = -2,891 + -625 = -3,516
Model 4 FCUs: ModStrFlow = -194  + -60 = -254
Model 5 FCUs: ModWaQuality = -3,411 + -624 = -4,035
Model 6 FCUs: ExpDetritus = -319 + -99 = -418
Model 7 FCUs: Abund&DiverVeg = -3,990 + -501 = -4,581
Model 8 FCUs: Abund&DiverFauna = -3,086  + 517 = -3,603
Total FCU Debits = -18,018 + -3,143 = -21,160
Total Wetland Impacts Evaluated = 7,051 Acres (Max FCUs = -56,408)
Total Impacts Not Evaluated = 33.57 Acres

Small Streams
Small Drainages


Presenter
Presentation Notes
If the wetlands impacted were all operating at maximum functional capacity for all functions, we would expect the total debits to be 7,126.98 x 8  = 57016


Subtracting the Projected “Debits” from the Baseline Condition
“Credits” We Can Estimate the Percent Change in Condition for
areas Mapped by Ecoregion, HUC10, etc. -- before CMP Efforts

Baseline Project ~Percent

Credits Debits Change
Model 1 FCUs: ModGWDischarge = 56,671 2,472 = - 4.36%
Model 2 FCUs: ModGWRecharge = 43,376 -2,281 = - 5.26%
Model 3 FCUs: StrFlodStorage = 103,434 -3,516 = - 3.40%
Model 4 FCUs: ModStrFlow = 10,752 254 = - 2.36%
Model 5 FCUs: ModWaQuality = 97,730 -4,035 = -4.13%
Model 6 FCUs: ExpDetritus = 19,182 -418 = - 2.18%
Model 7 FCUs: Abund&DiverVeg = 99,909 -4581 = - 4.59%
Model 8 FCUs: Abund&DiverFauna=__ 74,718 -3,603 = - 4.82%
Totals = 505,773 21,160 = - 4.18%



How the CMP Data will Be Used in the Process

No
Baseline - Impact + Mitigation = Significant
Credits Debits  Credits Impact
Model 1 FCUs: ModGWDischarge = 56,671 - 2,472 + TBD
Model 2 FCUs: ModGWRecharge = 43,376 - 2,281 + TBD
Model 3 FCUs: StrFlodStorage = 103,434 - 3,516 + TBD
Model 4 FCUs: ModStrFlow = 10,752 - 254 + TBD
Model 5 FCUs: ModWaQuality = 97,730 - 4,035 + TBD
Model 6 FCUs: ExpDetritus = 19,182 - 418 + TBD
Model 7 FCUs: Abund&DiverVeg = 99,909 - 4,581 + TBD
Model 8 FCUs: Abund&DiverFauna=_ 74,718 - 3,603 + TBD
Total FCUs = 505,773 -21,160 + TBD

Can/should we trade “apples for oranges” and if so, how
would that be approached?

Regulatory decision, but need to determine appropriate “exchange rates.”
Some will be easier to figure out than others....but its just math...



Amazing logistical support by Donlin Gold staff and subcontractors made this effort
possible. We can’t name them all, but they kept the crew safe, rested, and well fed!
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